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(57) Abstract 

A fastener applicator, for hollow self-piercing rivets, incorpo- 
rates independent fluid actuators for a workpiece contact and clamping 
nose assembly (11) and a fastener drive plunger (17), whereby the 
workpiece clamping forces can be controlled independently of the fas- 
tener application. 
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Fastener Applicator with Independent Worlcpiece Clamping and Fastener Driving 



Technical Held 

This invention relates to the application of fasteners, such as self-piercing rivets, to a 
workplace and in particularly concerned with a fastener applicator workplace contact 
nose assembly. 

The term "setf-pierdng" is used to embrace hollow, eg tubular, or part-tubular, rivets 
which can be used to fasten togetha* two or more workpiece elements, such as sheets 
of material, without the need for a preformed hole or holes in the material. 

Background Art 

In a known form of fastener applicator, such as for self-piercing rivets, a workpiece 
contact nose is spring-toaded onto a reciprocating fastener drive plunger, so that as 
the plunger moves towards a workpiece, it carries the nose with it. 

When the travel of the nose is arrested by workpiece contact, the plunger continues 
to move and apply progressively increasing spring pressure to the nose, thereby 
clamping the workpiece between the nose and the die as it inserts a fastener into the 
woricpiece. 

When the plunger has completed its fastener driving stroke, it moves away from the 
woricpiece, but the nose remains in workpiece contact, until the spring has reverted to 
Its relaxed condition, upon which it moves away ^th the plunger. 

In order to inhibit fastener mis-application, the travel of the nose is often used as a 
means of detemnlning the wortq>iece thickness, or to monitor applicator position 
correctness. 

Thus, errors in either workpiece thickness or position generate an abort signal to inhibit 
fastener application. 

This mode of operation has various attendant disadvantages. 

1. The required clamping force is often greater than can be provided by a 
. mechanical spring housed In the limited space available with'm an applicator. 



2. Furthermore the requirement is often for a high initial nose clamping force, 
progressively reduced as the fastener is applied, and this force variability 
profile cannot be achieved by a spring-operated system; 

3. The damping forces required frequently (fiffer from one fastening point to 
another within any one workpiece assembly, and a spring-operated system 
cannot readily be programmed to meet this requirement; 
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4. With the nose assembly spring-loaded onto the main plunger assembly, ail its 
movements are necessarily relative to those of the plunger, l-lence it is almost 
impossible to hold the nose in a fixed position relative to the die when the 
plunger is moving. Even when the plunger is at rest any 
positioning is automatically transmitted to the nose; 

5. The time delay between the end of the fastener application stroke and the 
moment when the applicator is free to move to the next fastening operation is 
necessarily greater if the nose remains in contact wnth the workpiece during 
the initial retraction of the phingen 

6. The main plunger assembly has to be triggered to bring the nose into contact 
with the workpiece, and consequentfy there are severe problems under high 
speed operation in aborting the application cyde, shouki this be necessary, 
before the fastener has entered the workpiece. 

Moreover, generally it Is undesirable to allow a fastener, such as a rivet, to force 
workpiece elements together prior to fastening tiiem. 

With hitherto known spring*loaded fastener applicator nose clamping the spring must 
not be allowed to go solid and the typical maximum clamping force which can thereby 
be applied is about 30 lbs. 

Shoukj this be insufficient to bring the workpiece elements together, the resldjal 
bringing together and damping action has to be provkled by the act of closing the rivet 
itself. 

This is problematical because ttie workpiece elements do not necessarily come 
togettter without some component of skieways movement suffident to draw the rivet 
off«-line, resulting in a faulty rivet fastening set 

Disclosure of Invention 

The present invention provkSes a fastener applicator comprising a nose movable by 
nose drive means to contact a workpiece to which fasteners are to be applied, a 
plunger movable independenUy of the nose drive means by plunger drive means, to 
apply a fastener to the wori<plece tiirough the nose and nose control means for the 
nose drive means to titing the nose into woricplece contact and to control tiie contact 
forces applied by the nose to the wortcpiece. 

Such an applicator overcomes tiie aforesaid disadvantages of known mecharucal 
spring-loaded damping nose assemblies. 

More specifically, by incorporating a fluid, eg hydraulic or pneumatic, cylinder to the 
nose assembly and controlling tiie fk)w of fluid to and from tills cylinder by means of 
appropriate valves, tiie precise movements and damping forces required for any 
application can be generated. 

Thus, in practice, the nose drive means preferably comprises a dedicated fluid actuator 
and the nose control means comprises a fluid pressure relief valve operable to control 
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the actuator working pressure. 
Description of Embodiments 

There now follows a description of some particular emtx>diments of the invention, by 
way of example only, with reference to the accompanying drawings, in which: 

5 Figure 1 shows a fastener applicator with dual co-operating fluid actuators for a 
worlcpieoe contact nose and fastener drive plunger and 

Figure 2 shows a double-acting fluid actuator variant of the fastener applicator shown 
in Figure 1. 

Referring to the drawings, In particular Figure 1, a fastener applicator of a general *C'- 
10 frame configuration 20 incorporates a woricpiece contact and damping nose assembly 
11 actuated by a dedicated nose drive, in turn comprising a hydraulic cylinder 12 
supplied from a high pressure source through a solenoid valve 13. 

The nose assembly 11 is hollow allowing passage of a fastener, such as a hollow 
tubular, setf-plerdng rivet from a supply such as a carrier tape (not shown), there- 
15 through under the action of a fastener driving plunger assembly 17 which In this 
embodiment is actuated by a hydraulic actuator housed integrally with hydraulic nose 
actuator 12. 

In the Input or supply feed line to the nose actuator 12 there is a relief valve 14, which 
can be set to any desired pressure and a pressure transducer 15 to give an electrical 
20 read-out of the fluid pressure within the line, thus providing a nose position and force 
application control for the nose drive. 

In operation, the solenoid valve 13 is switched to a condition allowing high pressure 
flud into the hydraulic cylinder 12, thereby moving the nose assembly 11 down 
towards a die 16. 

25 Once the movement of the nose assembly 1 1 Is an-ested upon workplace contact (not 
shown), the pressure of the fluid rises until it reaches the pressure set by the relief 
valve 14. 

Thus the setting of the relief valve 14 determines the damping force, and its setting 
can be programmed to provkie a required damping force profile. 

30 Similarly, if the damping force required differs from one fastening point to another, this 
can be achieved simply by varying the setting of the relief valve 14. 

The nose 11 can be programmed to move to the workpiece (not shown) to monitor Its 
thickness prior to actuatton of a main fastener drive plunger 17. 

However with this enbodiment, using a single-action cylinder configuration, the upward 
35 or retraction movement of the nose assembly 1 1 Is dependent upon the movement of 
the main plunger 17. 



Ttiis limitation may be obviated t>y Incorporating a double-action cytinder into the 
applicator, as shown in Figure. For ease of reference, common references are used 
for corresponding items in the embodiments of Figures 1 and 2. 

Referring to Figure 2, a nose assembly 1 1 is operated by a double-action cylinder 18. 
and the body of the nose cylinder 18 is secured to the "C- frame 20 of the applicator, 
so that the movement of the nose assembly 1 1 is totally independent of the movement 
of the fastener drive plunger assembly 17. 

Charging the upper end of the cylinder 18 with fluid causes the nose assembly 11 to 
move downwards towards the wortcplece. When it reaches the wortcpiece. its 
movement is anBsted and the pressure in the cytinder 18 rises until it reaches the level 
which actuates the relief valve 14. 

The setting of the relief valve 14 can be programmed to provide any required pressure 
profile during the fastener application cycle. 

By monitoring the pressure rise In the fluid circuit, for example with a pressure 
transducer, the moment when the nose travel Is anrested can be detected. 

Similarly, by inten-ogat'mg a linear transducer 19, it can be determined whether the 
nose assembly 11 has been an-ested at the correct distance from the die 16, i.e. 
whether the workpiece (not shown) which is restraining the nose assembly 11 is 
dimensionally within tolerance. 

If the nose travel is correct the main fastener drive plunger assembly 17 can safely be 
actuated, to apply a fastener (not shown) to the wortcpiece (not shown). 

Immediately a fastener has been applied, the fastener drive plunger 17 is retrected, 
whereupon, by supplying fluid to the bottom of the cylinder 18, the nose assembly 11 
can be retracted with the fastener drive plunger 17, until it is clear of the woricpiece - 
so that the applicator is free to move to the next fastening position. 

This system provides various significant advantages, spedfically: 

(a) a means of generating any required nose clamping force and of generating, 
as a fastener is applied, eg inserted, any required force profile - simply by 
controlling the fluid pressure applied to the nose drive cylinder; 

(b) a means of applying different damping forces at the various fastening points, 
by programming the fluid pressure applied to the nose drive cylinder; 

(c) a means of holding the nose assembly in a retracted position at any desired 
point in the operating cyde. 

This is advantageous when access to a fastening point on a workpiece 
assembly requires maximum clearance between the nose and the die of the 
applicator. 

It is also often advantageous to hold the nose assembly in a retracted position 
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at the t>eginning of the return stroke of the main fastener drive plunger - so 
that the nose assembly moves away from the workpleoe simultaneously wfth ^ 
the fastener drive plunger - thereby aJlowlng the applicator to move to its next ' 
fostening position* with minimal delay; 

5 (d) a means whereby any monitoring operation can be completed before the main 
fastener drive plunger is triggered. 

The fluid circuit operating the nose assembly can be actuated independently 
of the main fastener drive plunger, to bring the nose assembly into contact with 
the workpiece. 

10 The monitoring operation may simply consist of interrogating a linear 

transducer to determine the position of the nose assembly, when the pressure 
transducer in the fluid circuit supplying the nose assembly signals that the line 
pressure has reached a predetemnined level. 

Although an example of hydraulic fluid actuation has been described, the inventton 
15 admits of pneumatic implementation. 

The hydraulic nose festener applicator disclosed herein may be used in con|unctk)n 
with a compensated balance mounting such is described in our pending UK patent 
application no. 9215265.1. 

Such a mounting accommodates positional and orientationai adjustment with respect 
20 to a woricplece to which a f^ener is to be applied, and includes compensator means 
for applying compensating forces and turning moments counteracting the effects of the 
applicator mounted weight, by bringing the attendant mounting forces and turning 
moments into either equilibrium, or a predetermined directk>nal bias, before workpleoe 
contact, whereby, upon oicountering a workplace, ultimate adjustment of the applicator 
25 position and orientatton can be dctated by the woricpiece position and orientation, with 
minimal exeitk>n thereupon and thereby with minimal contact damage thereto. 
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Claims 
1. 

A fastener applicator comprising 
a nose (11) 

5 movable tiy nose drive means (12, 18) 

to contact a workpiece to wtiich fasteners are to t>e applied, 
a plunger (17) 

movatrte independently of the nose drive means 
by plunger drive means (17), 
10 to apply a fastener to the woricpiece through the nose 
and nose control means (14) for the nose drive means 
to bring the nose into woriqiieoe contact 

and to control the contact forces applied by the nose to the woricpiece. 
2. 

15 A fastener applicator, as claimed in Claim 1, 
wherein the nose drive means comprises 
a dedicated fluid actuator 

and wherein the nose control means comprises a fluid pressure relief valve 
operable to control the actuator woridng pressure. 

20 3. 

A fastener applicator, as claimed in Claim 2, 

incorporating a double-action reciprocating piston-in-cylinder fluid actuator for the 
nose drive, 

whereby both the woricpiece contact operational strolce 
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and the successive retraction stroke 

may be implemented Independently of the plunger drive means. 

4. 

A fastener applicator, as claimed in any of the preceding claims, 
5 wherein the nose drive means and plunger drive means 
comprise piston-in-cylinder fluid actuators 
oo-operatively deposed in an integral housing. 

5. 

A teener applicator, as claimed in any of the preceding daims 
10 in co-operative comt}ination with 

a compensated balance mounting 

which accommodates positional and orientatlonal adjustment 

with respect to a woricpiece to which a fastener Is to t)e applied, 

includng compensator means for applying compensating forces and turning moments 
15 counteracting the effects of the applicator mounted weight. 

t)y t)ringing the attendant mounting forces and turning moments 

Into either equilibrium, 

or a predekemiined drectional bias, 

before workpiece contact, 
20 whereby, upon encountering a workpiece, 

ultimate ad}ustment of the applteator position and orientation 

can be delated by the workpiece position and orientation, 

with minimal exertion thereupon and thereby with minimal contact damage thereto. 
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